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The following report serves as the Quarterly Report for Contract
NAS9-15476 which is entitled "Analysis of Scanner Data for Crop
Inventories". This report a&cribes the work carried out under that
contract for the period 16 February 1980 {through 15 May 1980.
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Program Manager for this contract.
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space remote sensing data can be integrated into existing or future
U.S. Department of Agriculture (USDA) systems to improve the objectivity,









SR/FCPF PROJECT REVIEW PRESENTATIONS
Corn and Soybean Classification Technology Development for
Area Estimation for FCPF . . . . . . . . . . . . . . . . . .	 1
Corn and Soybean Classification Technology Development for
Area Estimation for Supporting Research . . . . . . . . . .	 19
Objective Labeling Technology Development for Supporting
Research . . . . . . . . . . . . . . . . . . . . . . . . . . 	 27
ERIM/UCB Participation in SR/FCPF Data Systems
Implementation . . . . . . . . . . . . . . . . . . . . . . . 	 35
SR/FCPF TECHNICAL INTERCHANGE PRESENTATIONS
Development of a Machine-Oriented Labeling Procedure for
Wheat	 . . . . . . . . . . . . . . . . . . . . . . . . . . . 	 41
Corn and Soybean Classification Technology Development for
Area Estimation . . . . . . . . . . . . . . . . . . . . . . 	 71
Use of Priors in Sample Allocation . . . . . . . . . . . . . 	 83
Implementation Strategy for Baseline Corn and Soybean
Classification Procedure . . . . 	 . . . . . . . . . . . . . 107
Evaluation of Multi-Year Sampling/Estimation and Change







Z Z f W I.L.
W 1- W O Cr
Lu IrOW
wO i--




W J^W,} }^ O
F— F— ti cni--^ W LL Z
O OW 7—, O
CD
























































































































































































































































































































































































































































H H V	 PO	 pqD	 U ^ ^t U
	 V	 U H
o H Z	 Z
Z tea' v aH' cUn	 aH' v Ha' W m aH' v ^H'
aH w a w h ti w a w w h w a w w ^-,
z0H	 a
U d O O a0 O r-1 ^-1 ^-d r-1 r
-1 N w N N N c*'1















a H	 '^	 w	 ow
	a 	 H 0
G	 w z	 a cn	 H a
^ a
	





H	 H	 z	 A	 0 O a	 O d g
z w	
r"	 © a^	 H
z h
	 A	 H w	
z z 1-+ H A w H W p0.,
O H 94 W O d	 p,
Ha	
H	 A O A	 H	 a O W z z mz z a
	>E•+ w o d a a x	 d
a°> o o w z>4
 can ^' a
	 H
N	 H W o H W W N A
	 A H H	 fW z W










►-{	 A aH E-4u H H HO H a W x d D,44	 W O V 1.iH	 o U	 w z
	 °a v^ w d cHn z a H w ;^H H
	 H O F U	 H	 W H A	 HE-4 	 •r•I
a	 a G7	 d W H A
	 H d pwq U a tvjU	
H o a H H	 a w o cn	 a w	 o^	








U u v U P4waU	 d P64
 W	 U V U W U H H H z zW
H H 4 H H H H H H E-4U U U V U N N N N N W W W W w to
	
a a w w w
	 pq	 ^44
^--I N c+1
	 u 1	 n 00 01 O 14 N C'
	 u 1


















^- o ^• w






Q T^ E^-+ q ¢ QixO q z^
O z LL Q H
cL 00 w O J
J e=
U-1 W O N Wt— LL- CL < °
> A_-r LLJ i z
v w LL
= O wEU W a.
F- N = O
2 Z U J
O f- w
C7 U	 ^-+ >W w 3 w
z ^ N A
q w q
W J w
L r) F- W F-
CO Q
I -.	 u1
O 0 ~co O>- z 0- ZL1.
J





























































































































































































































































































































































































































































































































































J Cr Oa W (/) z
z C/) w ^+
~ z
J F- O0- cn F-
z z W
o
cn z U •-•
`~o aUC^ ¢ Z
1— Q ¢
O ¢ O (9
Z\ z C9 ^
C7 z LLC) LL
W W O F¢-
A U C/)
Q A q
W Fw- iw- ,Iw-
^"' ¢ ¢ W
w F- f- a

















































►-^ wF— a 1L¢ x o
M W
J F—Q C7 !^











O ¢ NJ N0- Q Q
x W JW J v
m
rr^ A v)

































J Q NQ O W
> trW CL. F—
Z



























































co a p a^i a s a H
N
^►
c	 a^ > Q ^ c
aN a	 ^-°^ a u •a	 •rr4 a
o
00	 It
 a Z a w 6 ^,	 m ;- w° H e A y
U
0
H C AUW I ^Gl Q. O CU	 O O ro v
u, O ro t	 •r1 U G H G7	 ro
44




























































r-1	 w	 ro y ro ,^ N+
O
1
v^ En vn A H P+	 P4 A N P+
w	 ^--+ 1-+
^
'.'^•	 ^7 as W V LiW
















































































































































2N t") 7 +!'1 CO r• ^ Q1 O







































0. 0: U Q
-cc J c/)
O \Z z d. C..)
Cn J_
ir. Q N
O O E-- d











114 ¢ F-^ W ^ Q










C9 0 Z A
.^ ... O ON cn +--^
LLIA A O Q
^. U dW W !--
W A> >
A A J U
W W W W J
O O \ V) IQ-
L1 O 0: W
^--^ W 1:
Z W F- F- aO Z = O
Q W d > 0
cn > ¢ W
cn t- i-W A Z Z O C/)W W W LLQ J Z Z OW O O cn0: Q d C.. A U.
OW O O W
\ Z
V W W W >- W
F- E- I- Li	 2:
W W W NCn J J J F-	 cn
W cn
O O O A cn


































































































































































O OZ w Z
A ^-+ A N
U > U O
J w
a F- F- J













NA W ^Z 0:	 f—Q a
J W ~
z ^ pQ G..



































O O NJ J N


























































































































































































































































































































































































































^ o z z -
















J W ^+ '






r ~ z V
a FW--W^- W z
Q w v) A
ui (n LU
p U
•-• Q >- cD zOJ
>z
CL v ¢ .,
Q WO V LLz Q W 1-=
z N
U) W W WW F-
Wp j Z A
W Q W Q Q U
A ^- o W
go
LL-
ao w a u ra
F- ^" F- QWfA E
C
z O N O D:
LAJ







U U U W W
W>i W O Q J








































































cJ r4	 to	 CJ 1J

























Ow z z pq 00



































0 oNO 000 ONO w w w 0000
H
U^
C!1 W O O O *-^
w O O H H N N









w > o 0 w 0 r4 w H
A w ^ °1 •P •r •r
A 4 z



















































60 .. W -W
^
o H 'ti ?+
H H c^
•A o a w •41 z ^, ao 0



















H H ? -4 cd
r-♦
v)
4) ?O ^4) O44 ^ ^bD
O a1 x
Q,
C) ^cd 4) p 'b 'm H •r4 .0 O 11 W
H H ,1; R) 0 v O UH] 4J >
H
H c!1 4 H N
r4




41 cd $4 z P4
C/^ W cd Cd i 4 b cd 11 O O W




cd N >% ^ DC AG v v r= ^4
U O (3) •ra41
i4
^+




^i' : A ; Qr Q+ H U
H ^
4
C p O O W 'O 0 >C v] H
U Z H W W U U Vz d ^-+ W W E4































































































F- CrQ fYl	 h
Z















































































































































Q Q ¢ zW
A z YW A a
O Q Q 3
CL A W W
^--^ a aO O










































































































































































































































































^ J J O
a 1Q- o
w ¢ A F-
W ¢ Q




































O F- C7 N Q
w "" W 0:
W F- Z Lr OQ Li!- 3 Z
O W >-
U. x U w q
FS- Q O w H OO A Cl)Z LLI
z(D Q 7-
- O






_^ Z H z J
W ~ ..O > FQ- OA = Z U- ►-- W UU W O J N
O J
LL
O U O F- ZLL
N "" F- E
C~ W W O F-O Co =
.- WW^--^ O zW 0
~
N F- U W
OU
00 F- Q J Z LL tr
Q Q O~ Ow Z A U-




O N ¢ wS Q Z O =N U W U z X W
^ N (p
W





A OU z Z f- W 0 C/) .-»
Q
_
~A Q O S U
a U z F- Z CL ^--a w ¢ o_ o A N
z
z N 0= z
a ao w N w gA A A z F- 3 A wod 0 z :: X O z J
I



























Z Z O ^
^ U Z Z
























CL '^	 zO U J O
J W O Z











































































11. U hX IW a p
L I) = w





















LL ^--^O hh ¢Z W
LU
E 3O_


















A Q A} q LU
Q W ZZ J ^-•
... J O
J	 CLW Q G.






































































































cc z W z W
Z



































































































































































`I Q ZLL. N O
^- J I-





















































































































































































































































































































































^»	 z	 F-	 ^--
W	 ^	 A	 A
LLJ	 W	 J	 ~	 F-LU
co	 F- 2 	 (L	 Z	 <	
_
3Z:	 M:	 N^	 Q	 Q	




Q	 w	 Z	 J_	 ¢1	 U	 W	 CLA	 ^	 z
co	 OM p	 U	 Q	 W
0-	
O	 Z	 >-	 WC111) cD	 ^ 
W	 Cl-Q	 A	 ~	 2:L1..	 O
LL. w 	 z	 W	 C/7	 cn




—^	 W	 W	 ~	 Cn	 A
Qc..)	 p	 F¢-	 cn	 Z	 U	 =	 W
} <0
 U	 J	 W	 LL.
W	 O	 ¢	 C/7	 O	 O	 FO-
_>
J W	 Q	 C^	 O	 NW	 O	 E	 o'	 F-	 wA p
	
v	
w	 z	 ¢	 UU-	 LL.	 Y	 F—	 O •-•	 F-	 U
O	 Z	 LL.	 ¢	 Z	 dO F--	 E	 F-U	 .J	 O	 W	 U
CL	 Z	 i¢-	 F-	 W	 S	 a.
LL.













































































































































































































































































































































































































































































































^ Q QU >









































































































































































































































































0 Z UO ^
XQ Z WN ^-+
A LL W
Z A ^
N A QLL N J W
O W W I.1_
Z O LL q
O a 1 Z
F- N
W J ZJ Q O ^-+W N
x N
F- LL LL UN O
















Q 	 C~ LLJN


















A O A LLJI
ZCO Z J
v U ^




J 2 02 I-LLI
a- wpo _J ujx x
cx z I- ^-- v
LL-
LL C:7 CL Q U
O ^^j Q Z 2 I—
►-r Z Z O W 3
C/7 O W Z > V'






^-- LL J LL U Li
^^-•^
O LLI
Ow CL CL W
J Ca C/') F- J
LLI ►-+ 2 Z I Z Ix
Cl- I- Cn = Q L7A
N Z CC Z \
I I
OCI_ P QJQ
cn w N 2
48
0z z
O Q LL U- = N
i- C7 U O O O W
go
z






~ ¢ ¢ cjU W
G.. W O aL L ^
N LL QO
Z






































































































































































J J z N
ui
_O U W
C/) O C^ J
LU s^
A
















c^ } z °- W
z ^" ¢ N N 
z J W W m¢
~- ;;	 F- z cn
W = Wo i- a




































































































































F— vi !-Z N Cn
W QF— CL- J

































































































































































































































































































































































































































































































































































-j go C. CLC- Q O 2: W
C/)
J Q rJ CLC_ O
VA Q O >
N } h W
z U O V
m pJ CL C:
U ^ W n LLA V Q =Z J U Q: U >- Q: Q u
LL
L ¢ W WI.-LL O O W 1=4 (^ ¢h I z w
^- N J I I I I 1 ^z..
LU
go
Uz C2) QQ Qh JZ JW W J Wh E Q h
J F- L CVJO W JE 7 QfaYl









































































































































































































































W N W W
...
pJ W CC








Z N W W
Z W Q O
^
tx
Z I- Q Q
Z_
U. Lij
.^+ Q Z O ^
LU
C.^ WJ CL
LL O C/7 S




W J Q W
F- Q W F-
N 0: N N
J U (Y1 J
U W Ua U
WW I N































































































































































































































































































































































































































































^ J G.. O














fnW ^LL- O O J¢ [a
C%1 X dW QJ LL- Z
V Z
CL
O EW C.3 C,
co
I- 0 OU.
O W 0 ...O








































































































































































































































































































Y V > Q
Q Z W
Q w





°a Z O co









p !A wU 4 cn vi
^ O CA J
i
A_
U.O p w Z
a }J Z = ^
w

























































































































































































































































































































































































U JP" (_j aLL.
N Cr W




















LU W W C/;W






W w ON U ►..^
V N Q Q
a0 Z x OQ > JV Cr
F- ZM N O ZZ ►-.
W O N
UH Z H
^ N Q ^ Q
oa
cn H c i ¢N ^
J O W Cn¢ U Z
A
Cn F— W ZA b-
LL
~H W J A








O U O Cn
Z LJ LL.





_Z _z W u!














LL U ►-» Z
¢ J
00 zO S O E
L11 ^-+ C/7 J ¢
h- 2 J N
W U ¢O
W S Z ZQ Z OtS
E , i-W 2 W
> z W O J
CL CL
CL •-W O , C_ N3 zW = 2 S
N Q: H Q I— F—W W W3 X S 3
=O 3
Z W W W
2 Z d: Z 7U z O
W <C Q Li Q ¢
~
Ix
> G~Q 0-% C~AO O O
Z I ZO
..r v W W W
C. O Z Q z ZQ U Q Q
¢ a b.4 0
C.7 ix
N VI > ¢ > >_
z t- W z W = W¢ a = Q0 ~ E F-_
L) N LL1 N 2 No ^ z ^ zU CLF- C) z

























Z U QO W 1-a o
W ~CL O W
o CL H _






^--^ O 2 ZC/^ Cn 1- F- ^+
C/) QO Q I- 3 ^
~ Q Z O Q Q to
¢ F- Cn v Q Q OQ _ HO w Q H
h- > > W 2: CL W ^--^1. 1 (n
z O W x Q ¢ N Q 1- Z AO a U tD Q C) W cx A S w
►-+ O O J A O a A =F- x EL LL O O W 0-4 S w Z UCL 1-- CL WU W W S A O Q
►-+ Z W U fQ Z U W F- U F- =LL o Z O O cn A J O Q
►-+ ►-^ ^-. Z >- W W W A J U W
¢ ¢ w z a Iw- ¢ a cwn ¢ -oi ¢U
~ J= ¢^a Q o z W wC!) J pQ 3 !- J J J w W m UJ Q J J U Q x Q A ZZ CC W U Q Q W Q
W Q LLJ F- cn W (n .^I— w w I— C) w 4 Cn (n w Z
C!) J pq C/7 J !^ cn O F- J J Q
S CL >- S W w 1- O w CL F-
Z J A goU Q C^ U O ¢ ►-^ Q Q Opq C/) W C/) C/) Q U S CV J C/) U OA ^














































F-NW N N N
W O O O








^7 O Q J
Lj- LL CL W


























Q W W F-
Cn O V 3
LLJ 
J O ey
^ Q J Q
Q ^
J W
^ d J ZCL	 ►..
C) N Q ZO_

































































































































































































































































































SOME EXAMPLES OF BETA PRIORS
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PRIORS USED IN ALLOCATION
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F = 17	 F = 27	 1134 +
P = 0	 P = .3	 2223 +
1221 + 3322
	 S = 10 1344 +
2232	 + 2211 + 1212
	 F = 6 2321
+	 + 1222 + 1123
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